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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrolytic solution capable of restraining 
the reduction decomposition reaction of a solvent even if highly crystalline carbon such 
as graphite is used for a negative electrode, of improving the service life of a battery and 
of imparting excellent charge-discharge efficiency, a load characteristic and a 
low-temperature characteristic by forming the electrolytic solution with a nonaqueous 
solvent containing a specific isocyaiiuric acid derivative and an electrolyte. 
SOLUTION: A nonaqueous solvent contains an isocyanuric acid derivative expressed by 
the formula I or formula IL In the formula I or formula II, R1-R3 may be the same or 
different, each being a 1-lOC alkyl group, aryl group or a 1-20C organic group having a 
carbonyl group and/or an oxy group and/or a double bond. The formula I or formula 11 
each are an isomer capable of being thermally isomerized. Preferably, in the case of this 
nonaqueous electrolytic solution, at least one of R1-R3 is a 1-lOC hydrocarbon group 
that may contain at least one kind of group within an oxy group; oxo group, amide group 
and halogen in the compound expressed by the formula I or formula IL 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Clahn(s)] 

[Claim 1] Nonaqueous electrolyte characterized by consisting of a non-aqueous solvent containing an isocyanuric acid derivative 
expressed with a general formula [la] or [lb], and an electrolyte. 
[Formula 1] 



Cla] [1b] 


(R1-R3 are the organic radicals of the carbon numbers 1-20 which may differ even if mutually the same, and contain the alkyl 
group, the aryl group or the carbonyl group, oxy-radical, and/or double bond of carbon numbers 1-10 among a formula [la] or 
[lb].) Moreover, [la] and [lb] are the isomers which can carry out heat isomerization. 

[Claim 2] Nonaqueous electrolyte according to claim 1 characterized by a carbon number of R1-R3 being 1-6 pieces in a 
compound expressed with said general formula [la] or [lb]. 

[Claim 3] Nonaqueous electrolyte according to claim 1 characterized by being the hydrocarbon group of carbon numbers 1-10 in 
which at least one of Rl-the R3 may also contain an oxy-radical, an oxo-radical, an amide group, and at least one sort of radicals 
of the halogens in a compound expressed with said general formula [la] or [lb]. 

[Claim 4] Nonaqueous electrolyte according to claim 1 characterized by being the radical as which at least one is expressed in 
the following general formulas [2] of R1-R3 in a compound expressed with said general fomula [la] or [lb]. 
[Formula 2] 

even if R4 and R5 are mutually the same - differing - **** - hydrogen or the hydrocarbon group of carbon numbers 
- R6 -0R7 -- or [Formula 3] 

It is (even if R7-R9 are mutually the same, they may differ from each other, and they express a cation, hydrogen, or the 
hydrocarbon group of carbon numbers 1-6), and n is the integer of 0-10. However, the carbon numbers of the radical expressed 
with a general formula [2] are 1-20. 

[Claim 5] even if R4 and R5 are alike and the same in said general formula [2] - differing - **** - hydrogen or a hydrocarbon 
group of carbon numbers 1-2 - it is - R6 -OR7 (however, R7 is hydrogen or the hydrocarbon group of carbon numbers 1-6, and 
n is the integer of 0-6) - the electrolytic solution according to claim 4 characterized by things. 

[Claim 6] Nonaqueous electrolyte according to claim 1 to which R1-R3 are characterized by being either a methyl group, an 
ethyl group, a phenyl group, a carboxy ethyl group, a methoxy carbonylethyl radical, an ethoxy carbonylethyl radical, an acrylic 
oxy-ethyl group, a metacryloxy ethyl group or a methoxy ethyl group in a compound expressed with said general formula [la] or 
[lb]. 

[Claim 7] nonaqueous electrolyte according to claim 1 which will be alike in a compound expressed with said general formula 
[la] or [lb] if there are little R1-R3, and is characterized by one being a carboxyl group, a carboxymethyl radical, a carboxy 
ethyl group, a methoxy carbonylmethyl radical, an ethoxy carbonylmethyl radical, a methoxy carbonylethyl radical, or an ethoxy 
carbonylethyl radical. 

[Claim 8] Nonaqueous electrolyte according to claim 1 to 7 characterized by the aforementioned non-aqueous solvent containing 
at least one sort and/or a chainTike carbonate among annular carbonates expressed in a general formula [3a] or [3b] as an 


however — 
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isocyanuric acid derivative expressed with said general formula [la] or [lb]. 
[Formula 4] 

C3a] [3b] 

(Among a formula [3a] or [3b], even if R4-R7 are mutually the same, they may differ from each other, and they are a hydrogen 
atom or the alkyl group of carbon numbers 1-6.) 

[Claim 9] Nonaqueous electrolyte according to claim 8 to which an annular carbonate expressed with said general formula [2a] 
or [2b] is characterized by being either ethylene carbonate, propylene carbonate, butylene carbonate or vinylene carbonate. 
[Claim 10] Nonaqueous electrolyte according to claim 9 to which said chain-like carbonate is characterized by being either 
dimethyl carbonate, diethyl carbonate or methylethyl carbonate. 

[Claim 11] an isocyanuric acid derivative expressed with said general formula [la] or [lb] — the non-aqueous-solvent whole ~ 
receiving — alike ~ 0.01 or more and 5-% of the weight ****** rare ****** — nonaqueous electrolyte according to claim 1 to 10 
characterized by things. 

[Claim 12] Nonaqueous electrolyte according to claim 8 to 1 1 characterized by weight ratios of at least one sort and a chain-like 
carbonate being 15:85-55:45 among annular carbonates expressed with said general formula [2a] or [2b] in a non-aqueous 
solvent. 

[Claim 13] Nonaqueous electrolyte according to claim 1 to 1 12 characterized by an electiolyte being lithium salt. 
[Claim 14] A rechargeable battery containing nonaqueous electrolyte according to claim 1 to 13. 

[Claim 1 5] A rechargeable lithium-ion battery characterized by providing the following A negative electrode containing either of 
the silicon in which a dope and a dedope of a metal lithium, a lithium content alloy or a carbon material in which a dope and a 
dedope of a lithium ion are possible, tin oxide in which a dope and a dedope of a lithium ion are possible, titanium oxide in 
which a dope and a dedope of a lithium ion are possible, or a lithium ion are possible as a negative-electrode active material A 
positive electrode which contains either a transition-metals oxide, a transition-metals sulfide, a multiple oxide of a lithium and 
transition metals, a conductive polymer, carbon materials or such mixture as positive active material One of nonaqueous 
electrolyte according to claim 1 to 14 

[Claim 1 6] A rechargeable lithium-ion battery according to claim 15 with which spacing distance (d002) in a field (002) which a 
carbon material in which a dope and a dedope of said lithium ion are possible measured by X-ray analysis is characterized by 
being 0.340nm or less. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILFD DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to nonaqueous electrolyte excellent in the charge-and-discharge property, and the 
rechargeable battery using it. It is related more with the nonaqueous electrolyte suitable for the lithium secondary battery which 
contains an isocyanuric acid derivative in details, and the rechargeable battery using it. 
[0002] 

[Background of the Invention] The cell using nonaqueous electrolyte is high tension, and has high energy density, and since 
reliability, such as keeping, is high, it is widely used as a power supply of consumer electronics. 

[0003] There is a nonaqueous electrolyte rechargeable battery as such a cell, and the typical existence is a rechargeable 
lithium-ion battery. As a non-aqueous solvent used for it, the carbonate compound with a high dielectric constant is known, and 
the activity of various carbonate compounds is proposed. Moreover, as the electrolytic solution, the solution which mixed 
electrolytes, such as LiBF4, LiPF6, LiC104, LiAsF6, LiCF3S03, and Li2SiF6, is used for the mixed solvent of said high 
dielectric constant carbonate compound solvents, such as propylene carbonate and ethylene carbonate, and hypoviscosity 
solvents, such as diethyl carbonate. 

[0004] On the other hand, research of an electrode is also advanced aiming at high-capacity-izing of a cell, and the occlusion of a 
lithium and the carbon material which can be emitted are used as a negative electrode of a rechargeable lithium-ion battery, 
especially high crystallinity carbon, such as a graphite, has flat discharge potential - etc. — it is adopted from having the feature 
as a negative electrode of most rechargeable lithium-ion batteries by which current marketing is carried out. 
[0005] When using high crystallinity carbon, such as a graphite, for a negative electrode and the propylene carbonate which is a 
high dielectric constant solvent with the low congealing point as a non-aqueous solvent for the electrolytic solutions, and 1 and 
2-butylene carbonate are used, the reductive cleavage of a solvent will occur at the time of charge, the insertion reaction to the 
graphite of the lithium ion which is an active material will hardly advance, and it stops however, achieving the function of the 
electrolytic solution. The result, especially first-time charge-and-discharge effectiveness fall extremely. 

[0006] For this reason, as a non-aqueous solvent of the high dielectric constant used for the electrolytic solution, although it is a 
solid-state in ordinary temperature, the attempt which suppresses the reductive cleavage of a non-aqueous solvent is made by 
mixing the ethylene carbonate in which reductive cleavage cannot occur easily continuously to propylene carbonate. In order to 
improve the viscosity property of a non-aqueous solvent furthermore in addition to control of reductive cleavage, devise how 
with a hypoviscosity solvent to combine, various additives are added, or restricting the content of the propylene carbonate in the 
electrolytic solution etc. is proposed. Although improvement in the charge-and-discharge property of a cell and a 
low- temperature property has been achieved by these cures, lowering of the battery life which originates in the very small 
reductive cleavage at the time of repeating for example, elevated-temperature conservation and a charge-and-discharge cycle 
further is improved, and the electrolytic solution which improves a low-temperature property further is called for. 
[0007] 

[Problem(s) to be Solved by the Invention] In order to respond to the aforementioned request, even if this invention is the case 
where high crystallinity carbon, such as a graphite, is used for a negative electrode, the reductive cleavage of a solvent is 
controlled, and it improves a battery life, and aims at offer of the nonaqueous electrolyte which gives charge-and-discharge 
effectiveness, a load characteristic, and a low-temperature property excellent in the cell. Moreover, it aims at offer of the 
rechargeable battery containing this nonaqueous electrolyte. 
[0008] 

[Means for Solving the Problem] This invention is a rechargeable battery using nonaqueous electrolyte and it which consist of a 
non-aqueous solvent containing the following isocyanuric acid derivative, and an electrolyte, 

(1) Nonaqueous electrolyte characterized by consisting of a non-aqueous solvent containing an isocyanuric acid derivative 
expressed with a general formula [la] or [lb], and an electrolyte. 
[Formula 5] 
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N 

[1 b] 



[t a] 


(R1-R3 are the organic radicals of the carbon numbers 1-20 which may differ even if mutually the same, and contain the alkyl 
group, the aryl group or the carbonyl group, oxy-radical, and/or double bond of carbon numbers 1-10 among a fonnula [la] or 
[lb].) Moreover, [la] and [lb] are the isomers which can carry out heat isomerization. 

(2) Nonaqueous electrolyte according to claim 1 characterized by the carbon number of R1-R3 being 1-6 pieces in the compound 
expressed with said general formula [la] or [lb]. 

(3) Nonaqueous electrolyte according to claim 1 characterized by being the hydrocarbon group of the carbon numbers 1-10 in 
which at least one of Rl-the R3 may also contain an oxy-radical, an oxo-radical, an amide group, and at least one sort of radicals 
of the halogens in the compound expressed with said general formula [la] or [lb]. 

(4) Nonaqueous electrolyte according to claim 1 characterized by being the radical as which at least one is expressed in the 

following general formulas [2] of R1-R3 in the compound expressed with said general formula [la] or [lb]. 

[Formula 6] 
5t [2] 

f I \ 


however -- even if R4 and R5 are mutually the same -- differing - **** ~ hydrogen or the hydrocarbon group of carbon numbers 
1 -6 -- it is " R6 -0R7 or [Formula 7] 


It is (even if R7-R9 are mutually the same, they may differ from each other, and they express a cation, hydrogen, or the 
hydrocarbon group of carbon numbers 1-6), and n is the integer of 0-10. However, the carbon numbers of the radical expressed 
with a general formula [2] are 1-20. 

(5) even if R4 and R5 are the same for it being in said general formula [2] — differing - **** ~ hydrogen, a methyl group, or an 
ethyl group — it is — R6 -0R7 (however, R7 is hydrogen or the hydrocarbon group of carbon numbers 1-6, and n is the integer of 
0-6) — the electrolytic solution according to claim 4 characterized by things. 

(6) Nonaqueous electrolyte according to claim 1 to which R1-R3 are characterized by being either a methyl group, an ethyl 
group, a phenyl group, a carboxy ethyl group, a methoxy carbonylethyl radical, an ethoxy carbonylethyl radical, an acrylic 
oxy-ethyl group, a metacryloxy ethyl group or a methoxy ethyl group in the compound expressed with said general formula [la] 
or [lb]. 

(7) the nonaqueous electrolyte according to claim 1 which will be alike in the compound expressed with said general formula 
[la] or [lb] if there are little R1-R3, and is characterized by one being a carboxyl group, a carboxymethyl radical, a carboxy 
ethyl group, a methoxy carbonyl methyl radical, an ethoxy carbonylmethyl radical, a methoxy carbonylethyl radical, or an ethoxy 
carbonylethyl radical. 

(8) Nonaqueous electrolyte according to claim 1 to 7 characterized by the aforementioned non-aqueous solvent containing at 
least one sort and/or a chain-like carbonate among the annular carbonates expressed in a general formula [3a] or [3b] as the 
isocyanuric acid derivative expressed with said general formula [la] or [lb]. 

[Formula 8] 


(Among a formula [3a] or [3b], even if R4-R7 are mutually the same, they may differ from each other, and they are a hydrogen 
atom or the alkyl group of carbon numbers 1-6.) 

(9) Nonaqueous electrolyte according to claim 8 to which the annular carbonate expressed with said general formula [3a] or [3b] 
is characterized by being either ethylene carbonate, propylene carbonate, butylene carbonate or vinylene carbonate. 

(10) Nonaqueous electrolyte according to claim 9 to which said chain-like carbonate is characterized by being either dimethyl 
carbonate, diethyl carbonate or methylethyl carbonate. 

(11) the isocyanuric acid derivative expressed with said general formula [la] or [lb] — the non-aqueous-solvent whole ~ 
receiving — alike ~ 0.01 or more and 5-% of the weight ****** rare ****** — the nonaqueous electrolyte according to claim 1 to 



[3b] 
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10 characterized by things. 

(12) Nonaqueous electrolyte according to claim 8 to 11 characterized by the weight ratios of at least one sort and a chain-like 
carbonate being 15:85-55:45 among the annular carbonates expressed with said general formula [2a] or [2b] in a non-aqueous 
solvent. 

(13) Nonaqueous electrolyte according to claim 1 to 1 12 characterized by an electrolyte being lithium salt. 

(14) The rechargeable battery containing nonaqueous electrolyte according to claim 1 to 13, 

(15) The carbon material in which the dope and dedope of a metal lithium, a lithium content alloy, or a lithium ion are possible 
as a negative-electrode active material, The negative electrode containing either of the silicon in which the dope and dedope of 
the tin oxide in which the dope and dedope of a lithium ion are possible, the titanium oxide in which the dope and dedope of a 
lithium ion are possible, or a lithium ion are possible, The rechargeable lithium-ion battery characterized by including the 
positive electrode which contains either a transition-metals oxide, a transition-metals sulfide, the multiple oxide of a lithium and 
transition metals, a conductive polymer, carbon materials or such mixture as positive active material, and one of nonaqueous 
electrolyte according to claim 1 to 14. 

(16) The rechargeable lithium-ion battery according to claim 15 with which spacing distance (d002) in the field (002) which the 
carbon material in which the dope and dedope of said lithium ion are possible measured by X-ray analysis is characterized by 
being 0.340nm or less, 

[0009] 

[Detailed Description of the Invention] Next, the nonaqueous electrolyte concerning this invention and the nonaqueous 
electrolyte rechargeable battery using this nonaqueous electrolyte are explained concretely. The nonaqueous electrolyte 
concerning this invention consists of a non-aqueous solvent containing an isocyanuric acid derivative, and an electrolyte, and 
explains each in full detail. 

[0010] The compound expressed with a general formula [la] or [lb] as an isocyanuric acid derivative which a non-aqueous 
solvent is made to contain by isocyanuric acid derivative this invention is used. 
[Formula 9] 


N N 


.A. 


ClaJ [lb] 

(R1-R3 are the organic radicals of the carbon numbers 1-20 which may differ even if mutually the same, and contain the alkyl 
group, the aryl group or the carbonyl group, oxy-radical, and/or double bond of carbon numbers 1-10 among a formula [la] or 
[lb].) Moreover, [la] and [lb] are the isomers which can carry out heat isomerization. 

It is the isomer which can carry out heat isomerization, and on neutrality or acid conditions, a compound [la] and a compound 
[lb] usually exist in the form of [la], and if [la] is heated, they will be gradually isomerized to [lb]. In this invention, whichever 
of [ 1 a] or [ 1 b] may be used. 

[001 1] As an organic radical of the carbon numbers 1-20 containing the alkyl group, the aryl group or the carbonyl group, 
oxy-radical, and/or double bond of carbon numbers 1-10 Specifically A methyl group, an ethyl group, a vinyl group, a propyl 
group, an isopropyl group, 1-propenyl radical, 2-propenyl radical, an acrylic radical, an methacrylic radical, A carboxyl group, a 
niethoxycarbonyl group, an ethoxycarbonyl radical, a methoxycarbonyloxy radical. An ethoxycarbonyloxy radical, an acrylic 
oxy-ethyl group, a metacryloxy ethyl group, A carboxyl ethyl group, a methoxy caibonylethyl radical, an ethoxy carbonylethyl 
radical, A methoxycarbonyloxy ethyl group, an ethoxycarbonyloxy ethyl group, 1-propynyl radical, 2-propynyl group, butyl, an 
isobutyl radical, sec-butyl, t-butyl, 1-butenyl group, 2-butenyl group, 3-butenyl group, A 2-methyl-2-propenyl radical, 
1 -methylene propyl group, a 1 -methyl-2-propenyl radical, 1, 2-dimethyl vinyl group, 1-butynyl radical, 2-butynyl radical, 
3-butynyl radical, A pentyl radical, 1-methylbutyl radical, 2-methylbutyl radical, 3-methylbutyl radical, l-methyl-2-methylpropyl 
radical, 2, and 2-dimethyl propyl group, A phenyl group, o-, p-, the phenyl group that replaced m-location by the methyl group, 
The phenyl group and o- which replaced o-, p-, and m-location by the ethyl group, p-, the phenyl group which replaced 
m-location by the propyl group, The phenyl group which replaced o-, p-, and m-location by the methoxy group, o-, p-, the phenyl 
group that replaced m-location by the ethoxy radical, In addition, the straight chain, branching alkyl group, or aryl groups of 
carbon numbers 1-10, such as a hexyl group, an octyl radical, a nonyl radical, and a decyl group, can be mentioned. 
[001 2] As for the carbon number of R1-R3, from the soluble point to the electrolytic solution of an additive, it is desirable that it 
is six or less. Moreover, in this invention, especially since it indicates that the moderate solubility to the electrolytic solution is 
what at least one is expressed with the following general formulas [2] of R1-R3 to and especially the reduction decomposition 
depressant action of the electrolytic solution on a negative electrode is excellent, it is desirable. [Formula 10] 

^ [2] 

however ~ even if R4 and R5 are mutually the same - differing - **** - hydrogen or the hydrocarbon group of carbon numbers 
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1-6 - it is " R6 -0R7 or [Formula 11] 


It is (even if R7-R9 are mutually the same, they may differ from each other, and they express a cation, hydrogen, or the 
hydrocarbon group of carbon numbers 1-6), and n is the integer of 0-10. However, the carbon numbers of the radical expressed 
with a general formula [2] are 1-20. 

[0013] The compound shown below can be mentioned as a concrete compound expressed with said general formula [la] or [lb]. 
Isocyanuric acid TORIMECHIRU, isocyanuric acid triethyl, triphenoxy triazine, Isocyanuric acid TORIKARUBOKISHI ethyl, 
isocyanuric acid trimethoxy carboxy ethyl, Isocyanuric acid TORIETOKTSHT carboxy ethyl, isocyanuric acid trimethoxy 
carboxy oxy-ethyl, Isocyanuric acid TORIETOKISHI carboxy oxy-ethyl, isocyanuric acid thoria krill oxy-ethyl, Isocyanuric acid 
TORIMETA krill oxy-ethyl, isocyanuric acid TORIBINIRU, An isocyanuric acid triaryl, isocyanuric acid TORIMETARIRU, 
isocyanuric acid MECHIRUJI (carboxyl ethyl), Isocyanuric acid dimethyl (carboxyl ethyl), isocyanuric acid ECHIRUJI 
(carboxyl ethyl), Isocyanuric acid diethyl (carboxyl ethyl), isocyanuric acid pro PIRUJI (carboxyl ethyl), Isocyanuric acid 
dipropyl (carboxyl ethyl), an isocyanuric acid di vinyl (carboxyl ethyl), Isocyanuric acid vinyl (carboxyl ethyl), isocyanuric acid 
diaryl (carboxyl ethyl), An isocyanuric acid allyl compound (carboxyl ethyl), isocyanuric acid triglycidyl, Isocyanuric acid Tori 
(carboxymethyl), isocyanuric acid Tori (carboxy), Isocyanuric acid Tori (carboxy propyl), isocyanuric acid Tori (carboxy butyl), 
Isocyanuric acid Tori (methoxy carbonylmethyl), isocyanuric acid Tori (ethoxy carbonylmethyl), Isocyanuric acid Tori 
(methoxycarbonyl), isocyanuric acid Tori (ethoxycarbonyl), **************** (carboxy ethyl) (methoxy carbonylethyl), 
Isocyanuric acid (carboxy ethyl) JI (methoxy carbonylethyl), **************** (carboxy ethyl) (ethoxy carbonylethyl), 
isocyanuric acid (carboxy ethyl) JI (ethoxy carbonylethyl), isocyanuric acid (trimethyl SHIRIROKISHI carbonylethyl), etc. 
[0014] The isocyanuric acid derivative expressed with such said general formula [la] or [lb] is effective in controlling the 
reductive cleavage of the non-aqueous solvent at the time of charge, and improving charge-and-discharge effectiveness, 
[0015] ** Water In the nonaqueous electrolyte concerning intermediation this invention, the non-aqueous solvent containing 
the isocyanuric acid derivative expressed with said general formula [la] or [lb] is used. This isocyanuric acid derivative can be 
used as an additive to the non-aqueous solvent generally used. 

[0016] It is desirable to use the non-aqueous solvent which contains at least one sort and/or a chain-like carbonate especially in 
this invention among the annular carbonates expressed with the above-mentioned isocyanuric acid derivative, the following 
general formula [3a], or [3b]. 

[0017] At least one sort and/or a chain-like carbonate can be mentioned among the annular carbonates expressed with the general 
formula [3a] or [3b] shown below as a non-aqueous solvent which can be used. 
[Formula 12] 


(Among a foimula [3a] or [3b], even if R4-R7 are mutually the same, they may differ from each other, and they are a hydrogen 
atom or the alkyl group of carbon numbers 1 -6.) 

In this, as an alkyl group, the alkyl group of carbon numbers 1-3 is desirable, and, specifically, can illustrate a methyl group, an 
ethyl group, and n-propyl group. 

[0018] Specifically, ethylene carbonate, propylene carbonate, 1, 2-butylene carbonate, 2, 3-butylene carbonate, 1, 2-pentene 
carbonate, 2, 3-pentene carbonate, vinylene carbonate, etc. are mentioned as an example of an annular carbonate expressed with 
said general fomiula [3a] or [3b]. Especially, ethylene carbonate and propylene carbonate with a high dielectric constant are used 
suitably. Ethylene carbonate is desirable especially when especially the improvement in a battery life is meant. Moreover, two or 
more sorts may use these annular carbonates, mixing. 

[0019] Specifically, dimethyl carbonate, methylethyl carbonate, diethyl carbonate, methylpropyl carbonate, methyl isopropyl 
carbonate, ethyl propyl carbonate, etc. are mentioned as a chain-like carbonate. Especially, dimethyl carbonate and methylethyl 
carbonate with low viscosity, and diethyl carbonate are used suitably. Two or more sorts may use a these chains-like carbonate, 
mixing. 

[0020] As combination of the annular carbonate of a non-aqueous solvent, and a chain-like carbonate, specifically Ethylene 
carbonate, dimethyl carbonate and ethylene carbonate, and methylethyl carbonate, Ethylene carbonate, diethyl carbonate, 
propylene carbonate and dimethyl carbonate, Propylene carbonate, methylethyl carbonate and propylene carbonate, and diethyl 
carbonate, Ethylene carbonate, propylene carbonate, and dimethyl carbonate, Ethylene carbonate, propylene carbonate, and 
methylethyl carbonate, Ethylene carbonate, propylene carbonate, and diethyl carbonate, Ethylene carbonate, dimethyl carbonate, 
and methylethyl carbonate, Ethylene carbonate, dimethyl carbonate, and diethyl carbonate, Ethylene carbonate, propylene 
carbonate, dimethyl carbonate, methylethyl carbonate and ethylene carbonate, propylene carbonate, dimethyl carbonate, diethyl 
carbonate, etc. are mentioned. 

[0021] If such a chain-like carbonate is contained in the non-aqueous solvent, it becomes possible to make viscosity of 
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nonaqueous electrolyte low, and electrolytic solubility is raised further, it will consider as the electrolytic solution excellent in 
the electrical conductivity in ordinary temperature or low temperature, and things can be carried out. For this reason, a 
low-temperatine property like the charge-and-discharge effectiveness of a cell and the charge-and-discharge effectiveness in low 
temperature, and the load characteristic in low temperature is improvable. 

[0022] The addition of the isocyanuric acid derivative expressed with said general formula [la] or [lb] The non-aqueous-solvent 
whole containing it (with the isocyanuric acid derivative expressed with said general formula [la] or [lb]) The total quantity with 
at least one sort and/or a chain-like carbonate is received among the annular carbonates expressed with said general formula [2a] 
or [2b]- 0.001 % of the weight or more, It is preferably desirable to be especially contained in 0. 1 - 3% of the weight of an 
amount preferably still more preferably less than 5% of the weight 0.01% of the weight or more 0.05 % of the weight to 4% of 
the weight. It is and is **. 

[0023] If the isocyanuric acid derivative expressed with said general foimula [la] or [lb] at such a mixed rate contains in the 
whole non-aqueous solvent containing it, the reductive cleavage of the solvent which happens at the time of charge can be 
suppressed low, and improvement in battery lives, such as an elevated-temperature conservation property and a cycle property, 
the improvement in the charge-and-discharge effectiveness of a cell, and an improvement of a low-temperature property can be 
aimed at. 

[0024] Moreover, a mixed rate in case at least one sort and a chain-like carbonate are simultaneously included in a non-aqueous 
solvent among the annular carbonates expressed with said general formula [3a] or [3b] Among the annular carbonates which 
express with a weight ratio and are expressed with said general formula [2a] or [2b], an at least one sort:chain-like carbonate 
0:100-100:0 - desirable - 5:95-80:20 - flirther - desirable ~ 10:90-70:30 -- it is 15:85-55:45 especially preferably. Since 
viscosity lifting of the electrolytic solution can be controlled and an electrolytic degree of dissociation can be raised by making it 
such a ratio, the conductivity of the electrolytic solution in comiection with the charge-and-discharge property of a cell can be 
raised. 

[0025] Therefore, the desirable non-aqueous solvent concerning this invention contains at least one sort and/or said chain-like 
carbonate among the annular carbonates expressed in said general formula [3a] or [3b] as the isocyanuric acid derivative 
expressed with said general formula [la] or [lb]. Moreover, it is also possible in addition to them, to mix or little add further the 
solvent usually widely used as a non-aqueous solvent for cells, and to use it. 

[0026] When an isocyanuric acid derivative is mixed and used for a non-aqueous solvent in the nonaqueous electrolyte 
concerning this invention, It may change to the above-mentioned carbonate as a non-aqueous solvent, or, in addition to the 
above-mentioned carbonate, other solvents other than the above-mentioned carbonate may be used. As other solvents 
Specifically Methyl formate, ethyl formate, propyl formate, methyl acetate, Ethyl acetate, propyl acetate, methyl propionate, 
ethyl propionate, Chain-like ester, such as methyl butyrate and valeric-acid methyl; Phosphoric ester; 1, such as trimethyl 
phosphate, 2-dimethoxyethane, 1, 2-diethoxy ethane, diethylether, wood ether. The chain-like ether, such as the methylethyl 
ether and the dipropyl ether; 1,4-dioxane, 1, 3-dioxolane, a tetrahydrofuran, 2-methyl tetrahydrofuran. Chain-like carver mates, 
such as amide; methyl-N [, such as cyclic ether; dimetliylformamide ], such as the 3-methyl -1, 3-dioxolane, the 2-methyl -1, and 

3- dioxolane, and N-dimethyl carver mate; Gamma-butyrolactone, gamma-valerolactone, 3-methyl-gamma-butyrolactone, 
Cyclic-ester [, such as 2-methyl-gamma-butyrolactone, ]; a sulfolane etc. is annular ~ annular carver mate [, such as 
sulfone;N-methyl oxazolidinone, ]; ~ cyclic amide [, such as N-methyl pyrrolidone, ]; - N and N-dimethyl imidazolidinone etc. 
is annular - urea;4 and 4-dimethyl-5-methylene ethylene carbonate — 4-methyl-4-ethyl-5-methylene ethylene carbonate, 

4- methyl-4-propyl-5 -methylene ethylene carbonate, 4-methyl-4-butyl-5-methylene ethylene carbonate, 4, and 
4-diethyl-5-methylene ethylene carbonate, 4-ethyl-4-propyl-5-methylene ethylene carbonate, 4-ethyl-4-buty 1-5 -methylene 
ethylene carbonate, 4 and 4-dipropyl-5-methylene ethylene carbonate, 4-propyl-4-butyl-5-methylene ethylene carbonate, 4 and 
4-dibutyl-5-methylene ethylene carbonate, 4, and 4-dimethyl-5-ethylidene ethylene carbonate, 4-methyl-4-ethyl-5-ethylidene 
ethylene carbonate, 4-methyl-4-propyl-5-ethylidene ethylene carbonate, 4-methyl-4-butyl-5 -ethyl idene ethylene carbonate, 4, and 
4-diethyl-5-ethylidene ethylene carbonate, 4-ethyl-4-propyl-5-ethylidene ethylene carbonate, 4-ethyl-4-butyl-5-ethylidene 
ethylene carbonate, 4, and 4-dipropyl-5-ethylidene ethylene carbonate, 4-propyl-4-butyl-5-ethylidene ethylene carbonate, 4 and 
4-dibutyl-5-ethylidene ethylene carbonate, 4-methyl-4-vinyl-5-methylene ethylene carbonate, 4-methyl-4-allyl 

compound-5 -methylene ethylene carbonate, 4-methyl-4-methoxymethyl-5-methylene ethylene carbonate, 4-methyl-4-acrylic 
oxymethyl-5-methylene ethylene carbonate, Annular carbonates, such as 4-methyl-4-allyloxy methyl-5-methylene ethylene 
carbonate; 4-vinyl ethylene carbonate. Vinyl ethylene carbonate derivative;4-vinyl-4-methyl ethylene carbonate, such as 4 and 
4-divinyl ethylene carbonate, 4, and 5-divinyl ethylene carbonate, 4-vinyl-5-methyl ethylene carbonate, 4-vinyl -4, 5-dimethyl 
ethylene carbonate, 4-vinyl -5, 5-dimethyl ethylene carbonate, 4-vinyl - Alkylation vinyl ethylene carbonate derivative;4-allyloxy 
methyl ethylene carbonate, such as 4, 5, and 5-trimethylethylene carbonate, AUyloxy methyl ethylene carbonate 
derivative;4-methyl-4-allyloxy methyl ethylene carbonate, such as 4 and 5-diaryl oxymethyl ethylene carbonate, Alkylation 
allyloxy methyl ethylene carbonate derivatives, such as 4-methyl-5-allyloxy methyl ethylene carbonate; 4-acrylic oxymethyl 
ethylene carbonate, Acrylic oxymethyl ethylene carbonate derivative;4-methyl-4-acrylic oxymethyl ethylene carbonate, such as 4 
and 5-acrylic oxymethyl ethylene carbonate, Alkylation acrylic oxymethyl ethylene carbonate derivatives, such as 
4-methyl-5-acrylic oxymethyl ethylene carbonate; A sulfolane, ** sulfur compounds, such as a dimethyl sulfate; the compound 
expressed with phosphorus-containing compound [, such as a trimethyl phosphoric acid and a triethyl phosphoric acid, ]; and the 
followmg general formula can be mentioned. HO(CH2CH20) aH, HO{CH2CH(CH3) O} b H, CH30(CH2CH20) c H, 
CH30{CH2CH(CH3) O) d H, CH30(CH2CH20) e CH3, CH30{CH2CH(CH3) O} f CH3, and C9H19PhO(CH2CH20) g 
{CH(CH3) 0} h CH3 (Ph is a phenyl group), CH30{CH2CH(CH3) 0} iC0{0(CH3) CHCH2} jOCH3 (the integer of 5-250 
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and g-j of a-f are the integer of 2-249, 5 <=g+h<--250, and 5 <^i+j<^250 among the aforementioned formula.) As a concrete 
mixed example of the non-aqueous solvent in this invention An isocyanuric acid derivative, an above-mentioned annular 
carbonate, and above-mentioned gamma-butyrolactone, What used phosphoric ester and a sulfolane instead of 
gamma-butyrolactone in an isocyanuric acid derivative, an annular carbonate, a chain-like carbonate, gamma-butyrolactone, or 
the same combination as the above is illustrated. 

[0027] ** Water ** Solution The nonaqueous electrolyte of liquid this invention comes to dissolve an electrolyte in the 
non-aqueous solvent containing the compound containing the isocyanuric acid derivative which consists of the non-aqueous 
solvent and electrolyte containing the isocyanuric acid derivative mentioned above, for example, was mentioned above. As an 
electrolyte used, if used as an electrolyte for nonaqueous electrolyte, all can usually be used. 

[0028] As an electrolytic example, lithium salt, such as LiPF6, LiBF4, LiC104, LiAsFG, Li2SiF6, LiC4F9S03, and 
LiC8F17S03, is mentioned. Moreover, the lithium salt shown by the following general formula can also be used. LiOSO two R8, 
LiN (SO two R9) (SO two RIO), LiC (SO two Rl 1) (SO two R12) (SO two R 13), LiN (S020R14) (S020R15) (here, even if 
R8-R15 are mutually the same, they may differ from each other, and they are the perfluoroalkyl radical of carbon numbers 1-6). 
These lithium salt may be used independently, and may mix and use two or more sorts. 

[0029] LiPF6, LiBF4, LiOSO two R8, and LiN (SO two R9) (SO two RIO), LiC (SO two Rl 1) (SO two R12) (SO two R13) and 
LiN (S020R14) (S020R15) are [ among these ] desirable especially. 

[0030] As for such an electrolyte, it is usually desirable to contain 0.1-3 mols /in nonaqueous electrolyte by the concentration of 
0.5-2 mols/1. preferably 1. 

[003 1] Although the nonaqueous electrolyte in this invention contains the non-aqueous solvent and electrolyte containing the 
isocyanuric acid derivative expressed with the above-mentioned general formula [la] or [lb] as an indispensable constituent, it 
may add other additives etc. if needed. 

[0032] It is not only suitable as nonaqueous electrolyte for rechargeable lithium-ion batteries, but it can use the nonaqueous 
electrolyte concerning above this inventions as nonaqueous electrolyte for primary cells. 

[0033] 2 [ s ] degree ** The nonaqueous electrolyte rechargeable battery concerning pond this invention is constituted including 
fundamentally a negative electrode, a positive electrode, and the aforementioned nonaqueous electrolyte, and the separator is 
usually formed between the negative electrode and the positive electrode. 

[0034] As a negative-electrode active material which constitutes a negative electrode, a dope, the tin oxide which can be 
dedoped, and a lithium ion can be used for doping, the carbon material which can be dedoped, and a lithium ion, and any of a 
dope and the silicon which can be dedoped can be used [ a metal lithium, a lithium alloy, and a lithium ion ] for a dope, the 
titanium oxide which can be dedoped, or a lithium ion. Doping and the carbon material which can be dedoped are desirable in a 
lithium ion also in these. Such a carbon material may be graphite, or may be amoiphous carbon, and activated carbon, a carbon 
fiber, carbon black, a meso carbon micro bead, a natural graphite, etc. are used. 

[0035] As a negative-electrode active material, a carbon material 0.340nm or less has the desirable spacing (d002) of the field 
(002) measured especially by X-ray analysis, and the high crystallinity carbon material which has a property near the graphite or 
it whose density is three or more 1 .70 g/cm is desirable. If such a carbon material is used, the energy density of a cell can be 
made high. 

[0036] As positive active material which constitutes a positive electrode, conductive polymers, such as the multiple oxide which 
consists of a lithium and transition metals, such as transition-metals oxides, such as MoS2, TiS2, Mn02, and V205, or a 
transition-metals sulfide, LiCo02 and LiMn02, LiMn204, LiNi02, and LiNiXCo(l-X) 02, the poly aniline, the poly thiophene, 
polypyrrole, polyacethylene, the poly acene, and dimercapto thiadiazole / poly aniline complex, etc. are mentioned. Also in 
these, the multiple oxide which especially consists of a lithium and transition metals is desirable. When a negative electrode is a 
lithium metal or a lithium alloy, a carbon material can also be used as a positive electrode. Moreover, the mixture of a lithium, 
the multiple oxide of transition metals, and a carbon material can also be used as a positive electrode. 

[0037] A separator is a porous film and a fine porosity polymer film is usually used suitably. Especially, a porous polyolefine 
film is desirable and the multilayer film of a porous polyethylene film, a porous polypropylene film or a porous polyethylene 
film, and polypropylene can specifically be illustrated. 

[0038] Such a nonaqueous electrolyte rechargeable battery can be formed in the configuration of cylindrical, a coin mold, a 
square shape, and other arbitration. However, the basic structure of a cell depends and is the same as a configuration, and a 
design change can be performed according to the object. Next, although the structure of cylindrical and a coin mold cell is 
explained, what described above the negative-electrode active material, the positive active material, and the separator which 
constitute each cell is used in common, 

[0039] For example, in the case of the cylindrical nonaqueous electrolyte rechargeable battery, through SEBARETA which 
poured in nonaqueous electrolyte, the negative electrode which comes to apply a negaUve-electrode active material to a 
negative-electrode charge collector, and the positive electrode which comes to apply positive active material at a 
positive-electrode charge collector are contained with the cell can, where [ of winding and a winding object ] an electric 
insulating plate is laid up and down. 

[0040] Moreover, the nonaqueous electrolyte rechargeable battery concerning this invention is applicable also to a coin mold 
nonaqueous electrolyte rechargeable battery. By the coin mold cell, the disc-like negative electrode, the separator, the disc-like 
positive electrode, and the stainless board are contained by the coin mold cell can, where a laminating is carried out to this 
sequence. 
[0041] 
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[Embodiment of the Invention] Hereafter, although this invention is concretely explained through an example and the example of 

a comparison, this invention is not limited to these examples. 

[0042] 

[Example 1] As opposed to the this mixed solvent after mixing <preparation of nonaqueous electrolyte> propylene carbonate 
(PC), and diethyl carbonate (DEC) at rate of PC:DEC=55:45 (weight ratio) 99 weight section One weight section addition of the 
isocyanuric acid TORIKARUBOKISHI ethyl is carried out. The non-aqueous solvent was prepared so that the content (the 
amount of dissolution) of an isocyanuric acid derivative might become weight (20/99) % [about 0 and 2 % of the weight] to the 
whole (total quantity of PC, DEC, and isocyanuric acid TORIKARUBOKISHI ethyl) non-aqueous solvent. Next, LiPF6 which is 
an electrolyte was dissolved in the non-aqueous solvent, and nonaqueous electrolyte was prepared so that electrolytic 
concentration might become in L and LO mols /, 

[0043] the carbon powder 90 weight section of the meso carbon micro bead (trade name; MCMB 6-28, d002=0.337nm, density 
2.17 g/cm3) by <production of negative electrode> Osaka Gas Co., Ltd. and the polyvinylidene fluoride (PVDF) 10 weight 
section as a binder are mixed, and it distributes to N-methyl pyrrolidone of a solvent — making — a paste-like negative electrode 
— a mixture ~ the slurry was prepared, next, this negative electrode - a mixture — the negative-electrode charge collector with a 
thickness of 20 micrometers made from band-like copper foil was made to apply and dry a slurry, and the band-like carbon 
negative electrode was obtained, the negative electrode after desiccation ~ the thickness of a mixture was 25 micrometers. 
Furthermore, after piercing this band electrode to discoid with a diameter of 15mm, it pressed and considered as the 
negative-electrode electrode. 

[0044] the LiCo02 (product name: HLC-21, mean particle diameter of 8 micrometers) particle 91 weight section of Make 
chemical / <production of positive e]ectrode> Honjo ], the graphite 6 weight section as electric conduction material, and the 
polyvinylidene fluoride (PVDF) 3 weight section as a binder — mixing ~ a positive electrode -- a mixture is prepared and it 
distributes to N-methyl pyrrolidone ~ making - a positive electrode - a mixture - the slurry was obtained. The 
positive-electrode charge collector made from band-like aluminium foil with a thickness of 20 micrometers was made to apply 
and dry this sluny, and the band-like positive electrode was obtained with compression molding, the positive electrode after 
desiccation ~ the thickness of a mixture was 40 micrometers. Then, it considered as the positive-electrode electrode by piercing 
this band electrode to discoid with a diameter of 15mm. 

[0045] <production of a cell> ~ the disc-like negative electrode obtained by doing in this way and the disc-like positive 
electrode, and the separator which was able to be further done from the fine porosity polypropylene film with 25 micrometers 
in thickness ] and a diameter of 19mm were prepared. After carrying out the laminating of each in the sequence of a negative 
electrode, a separator, and a posifive electrode into the cell can of 2032 sizes made from stainless steel, said nonaqueous 
electrolyte was poured into the separator. Then, in the cell can, the board made from stainless steel (the thickness of 2.4mm, 
diameter of 15.4mm) was contained, and the cell can (lid) was closed through the gasket of further the product made from 
polypropylene. Consequently, the airtightness in a cell could be held and the carbon button mold nonaqueous electrolyte 
rechargeable battery with a diameter [ of 20mm ] and a height of 3.2mm was obtained. 

[0046] <Measurement of charge-and-discharge effectiveness>, thus the acquired charge-and-discharge effectiveness of a 
rechargeable battery were measured by the following method at the room temperature. In addition, in this example, the direction 
of current where Li ion is doped by the negative electrode was considered as charge, and the direction of current dedoped was 
considered as discharge. Charge was performed by the 4.1V or IniA constant current constant-potential charge method, and 
when the charging current became below 50microA, it considered as termination. Discharge was performed by IniA constant 
current, and when voltage amounted to 2.7V, it ended. From the charge capacity of this charge-and-discharge cycle, and 
discharge capacity, charge-and-discharge effectiveness was calculated by the degree type, and that result was shown in a table 1 . 
charge-and-discharge effectiveness (%) ^ {discharge capacity (niAh/g)} / {charge capacity (niAh/g)} xl00[0047 - ] 
[The example 1 of a comparison] In the example 1, like the example 1, preparation of nonaqueous electrolyte and production of 
a cell were performed, and the charge-and-discharge effectiveness of a cell was evaluated like the example 1 except having not 
added an isocyanuric acid derivative. The result was shown in a table 1 . 
[0048] 

[A t ablet] 
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-H PC;DEC = 55:45(Sa:lt) 

[0049] (2) the measurement <production of negative electrode> natural-graphite (LF-18made from China-Vietnam graphite A) 
87 weight section of the leakage current and the polyvinylidene fluoride (PVDF) 13 weight section of a binder are mixed, and it 
distributes to N-methyl pyrrolidinone of a solvent - making — a natural graphite ~ a mixture - the slurry was prepared, next, this 
negative electrode - a mixture - after making the negative-electrode charge collector with a thickness of 18 micrometers made 
from band-like copper foil apply and dry a slurry, compression molding was carried out, this was pierced to 14mm discoid, and 
the coin-like natural-graphite electrode was obtained, this natural-graphite electrode - the thickness of a mixture was 110 
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microns and weight was 14mm of 20 mg/phi. 

The coin mold cell shown in <production of cell> drawing 1 was produced. The laminating of the separator 15 which was able to 
be done from the fine porosity polypropylene film with 25 micrometers [ in a natural-graphite electrode 7 14/ of with a diameter 
of 14mm, the with a diameter thickness / 03mm thickness of 16mm / metal lithium foil 13, and thickness ] and a diameter of 
19mm was carried out into the cell can 16 of 2032 sizes made from stainless steel in the sequence of the metal lithium foil 13, a 
separator 15, and the natural- graphite electrode 14. Then, 0.05ml of said nonaqueous electrolyte is poured into a separator, and it 
is the board 17 (the thickness of 1.2mm, the diameter of 15.5mm, and the spring 20 were contained.) made from stainless steel. 
Finally, through the gasket 18 made from polypropylene, by closing the cell can top 19, the airtightness in a cell was held and the 
coin mold Li-natural-graphite cell with a diameter [ of 20mm ] and a height of 3.2mm was produced. 
Measurement of the leakage current explained below performed the amount of electrolysis of the electrolytic solution on a 
<measurement [ of the amount of electrolysis on a natural-graphite electrode ] (measurement of the leakage current)> 
natural-graphite electrode. Discharge of a total of 10 hours was first performed for the above-mentioned coin mold 
Li-natural-graphite cell on condition that 1mA constant current OV constant voltage, and then charge of a total of 10 hours was 
performed on condition that 1mA constant current and 1.2 V constant voltage. Then, discharge of a total of 5 hours was 
performed on condition that 2mA constant current OV constant voltage, and discharge and charge of a two cycle were performed 
by making to perfonn charge of a total of 5 hours next on condition that 2mA constant current and 1 .2V constant voltage into 1 
cycle. Furthermore, discharge of a total of 10 hours was performed on condition that 2mA constant current 0.0 IV constant 
voltage. Then, temperature up of this cell was carried out to 60 degrees C, all 25-hour discharge was continued on condition that 
0.2mA constant current and 0.01 V constant voltage, and change of the current which flows at this time was pursued. At 60 
degrees C, from immediately after discharge starting, this current value is decreased rapidly and becomes almost fixed in 1 5 
hours or more. This constant-rate flow ****** current supported the amount of electrolysis of the electrolytic solution on a 
natural-graphite electrode, and defined the current value measured in the 25th hour as the "leakage current." Moreover, this 
leakage current value was standardized and expressed with the weight of the natural graphite used for measurement. 
[A table 2] 




fi Ay mg 



EC : DMC : ^'JyJUil' 


CO* 
DMC 


39.9 :59.9 :0.2 

0. 22 


EC+ 
DMC 


40 :60 :0 

0. 27 


As mentioned above, each leakage current showing the amount of electrolysis of the electrolytic solution on a natural-graphite 
electrode is small, and the electrolytic solution of this invention shows that electrolysis of the electrolytic solution is controlled. 
3) After mixing EC:DMC=40:60 (weight ratio), or ethylene carbonate (EC) and methylethyl carbonate (MFC) for 
elevated-temperature retention test <preparation of nonaqueous electrolyto ethylene carbonate (EC), and dimethyl carbonate 
(DMC) at a rate of EC:MEC^40:60 (weight ratio), to this mixed solvent, specified quantity addition of the isocyanuric acid 
derivative was carried out, and the solvent was prepared. Next, LiPF6 which is an electrolyte was dissolved in the non-aqueous 
solvent, and nonaqueous electrolyte was prepared so that electrolytic concentration might become in 1. and 1.0 mols /. 
the <production of negative electrode> natural-graphite (LF-18made from China-Vietnam graphite A) 87 weight section and the 
polyvinylidene fluoride (PVDF) 13 weight section of a binder are mixed, and it distributes to N-methyl pyrrolidinone of a 
solvent - making — a natural graphite -- a inixture ~ the slurry was prepared, next, this negative electrode - a mixture - after 
making the negative-electrode charge collector with a thickness of 1 8 micrometers made from band-like copper foil apply and 
dry a slurry, compression molding was carried out, this was pierced to 14mm discoid, and the coin-like natural-graphite electrode 
was obtained, this natural-graphite electrode ~ the thickness of a mixture was 1 10 microns and weight was 14mm of 20 mg/phi. 
the <production of LiCo02 electrode> LiCo02 (product made from Honjo FMC Energy Systems FTLC-21) 90 weight section, 
the graphite 6 weight section of an electric conduction agent and the acetylene black 1 weight section, and the polyvinylidene 
fluoride 3 weight section of a binder are mixed, and it distributes to N-methyl pyrrolidone of a solvent - making - LiCoO ~ the 
slurry was prepared 2 mixture, this LiCoO - aluminum foil with a thickness of 20 microns was made to apply and dry a slurry 2 
mixture, compression molding was carried out, and omission and LiCo02 electrode were produced for this inside to phi 13mm. 
The thickness of this LiCo02 mixture was 90 microns, and weight was 13mm of 35 mg/phi. 

The coin mold cell shown in <production of cell> drawing 2 was produced. The laminating of the separator 15 which was able to 
be done from the fine porosity polypropylene film with 25 micrometers [ in a natural-graphite electrode / 13 / of with a diameter 
of 14mm, LiCo02 electrode 14 with a diameter of 13mm, and thickness ] and a diameter of 16mm was carried out into the cell 
can 16 of 2032 sizes made from stainless steel in the sequence of natural-graphite electrode 13 separator 15 and LiCo02 
electrode 14. Then, 0.03ml of said nonaqueous electrolyte is poured into a separator, and it is the board 17 (the thickness of 
1 .2mm, the diameter of 16mm, and the spring 20 were contained.) made from aluminum. Finally, through the gasket 1 8 made 
from polypropylene, by closing the cell can (lid) 19, the airtightness in a cell was held and the coin mold cell with a diameter [ of 
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20mm ] and a height of 3.2mm was produced. 

<measurement of the load characteristic after elevated-temperature conservatioii> — the coin cell produced as mentioned above 
was used, on condition that 0.5mA constant current 4.2 V constant voltage, this cell was charged until the cuiTent value at the 
time of 4.2V constant voltage was set to 0.05mA, and after that, on condition that 1mA constant current 3.0V constant voltage, it 
discharged until the current value at the time of 3.0V constant voltage was set to 0,05mA. Next, on condition that ImA constant 
current 3.85V constant voltage, this cell was charged until the current value at the time of 3.85V constant voltage was set to 
0.05mA. Then, the 60-degree C thermostat performed elevated-temperature conservation for this cell for 24 hours. Deed 
discharge capacity was measured [ the terminating condition ] once for the charge and discharge of 4.2V-3.0V as a current value 
of 0.05mA at the time of a constant voltage on 1mA constant current and constant- voltage conditions after elevated- temperature 
conservation (it considers as low load discharge capacity.). Next, after charging 4.2V on the same conditions, on the conditions 
which end discharge when 10mA constant current and cell voltage are set to 3.0V, it discharged and discharge capacity was 
measured (it considers as heavy load discharge capacity). And it asked for the ratio of the heavy load discharge capacity to the 
low load discharge capacity at this time, and was determined as the load characteristic index. 

The measurement result of a load characteristic index was described in the table below a <measurement result> (table 3) as the 
electrolytic solution used for the example. 

;a table 3] 
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39 
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[0050] 

[Effect of the Invention] The nonaqueous electrolyte of this invention can control low the reductive cleavage of the solvent 
which happens when high crystallinity carbon, such as a graphite, is used for a negative electrode. Consequently, the 
rechargeable battery using this nonaqueous electrolyte is excellent in battery lives, such as an elevated-temperature conservation 
property and a cycle property, the charge-and-discharge property, the load characteristic, and the cell property in low 
temperature. Therefore, especially this nonaqueous electrolyte is suitable as nonaqueous electrolyte for rechargeable lithium-ion 
batteries. 
[0051] 
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im^m2 ] ffiBHie^ c i a ] tfzn [ i b ] t:-«$ 
im^msi ms.-is^ [la] [ i b] x-m 

tihit^izm^X . Ri ~R3 tOi!'-^< fc t>— :)**.:^=S^ 

i> l«coa^-g•^•ct,J:^■>K*lal~l ocoM^b^^s 
im^mA ] mni^ [ i a i ^ fcji [ i b j x-m 

tlh{\L^lZ)5\'^X. Ri-R3c7)^j'-^<i:t-o*W 

St[2J 

' ' '" R« 


J:<. tK^. X«M*Sc1-6c9^^SST'J)0. R 
6(J-OR7X{i 


"R» 

( RT— R9(i5vH;|^— •Cib-^Tt>^^oTtiTt. J: 

^ [ 2 ] ixS«<7)K«S:<4 1 - 2 0 T'feS . ) 

[i**JS5] friSHia^ [2] tCtJl^TR^ R^JiSV^ 

Siai~2c7)Mb**ST-J>0, R6{i-OR7 (fILR 


10 


20 


30 


40 
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2 

7{47|cSi^v:«iM^mi~6cO«?'fk*«aT'ifcO. n3&>' 

mm, 

im^me ] m^HKs^ [la] ^^{1 [lb] T'fgiD 

jj-^i^x^;!^, ^^'^"JyP^^i^x^yl^. 

hdf >-x^;kacov^^A>T'$>S^ i: Sritaii-r&tl* 

im^mi ] BUlBHtR^ [la] tfzli [lb] T-s? 
ixl.-fk^ttJV^T. Ri~R3cOi!.-:3r< ttlo*<;<^;U 

;^ h^i^;^;l'*-;l'Xf-;l^, xb^>';(>/l' 

,tc-;uxf-;p«c/)v^-r^i*^T-i>s z t ^rnkt-Thm^ 

im^ms ] mMc^^ymm)^. ma-m. [ i a ] ^ 
[ 1 b ] vm^nh-f yi^T7;t«^«:t . hr 

^ [ 3 a ] S fcJi [ 3 b ] T-^^^l-S^ttMKxXx^l' 
i09 *>^-^r< i: 1 1 atJ J:l//*:t{iJ[*e^l!xXT-^|. 


[3b] 


50 


(ie [ 3 a ] ^fz\i [ 3 b ] tti. R*-R7«, 5>-^tR 
[it*)S9 ] BOIEHK^ [2a] ifzli [2b] T'S? 
~ly>:f;-:r^^-h(r>\,^'mi)^X't}tZ. t ^mfc-T-S 

[|«*«i 01 i!5ieg[*t^xxr;W^ 

S/'X^/U;!!? itti^^yi-xf-/!^ 

im^l 1 1 Bui£-«i^ [la] tfzii [ 1 b] T-^ 
to. ouyji. 5a»%*}1l^^aTl^&^t^^ 

-r^m^m i ~ i o iMi(7)#7k«»f^= 

1 2 1 ^NTk^Mtt'WHU^-ib^ [ 2 a ] 
;tJl [ 2 b ] T^$ixS:S4^^xxx;l^co o *>i!'-^r< 
fc t, 1 at ^«^jgXXx/l/COllMJt$*^ 15:85- 

5 5 : 4 5X'f>hzb^mLt^hm^s^i iim 


3 

^j^t^^m<r>m^m:m. ^^m^mn. mm 
im^m 161 mm ^'>a^ :t>'<o K-r ■ siK-r 

*»'?srflg^rM*«?t*^. XJgMWT-jiSL/S ( 0 0 2 ) M 
tC*J(t-l.ffiraPS!SSt ( d 0 0 2 ) 0. 340nmJJl 

[00 0 1] 
[00 02] 

[ 0 0 0 3 ] i d Lxif^^nfmr.d:mM 

*^*>0, -E-iOft^W^RtJl. Uf->A>f3j->r»«?ftT' 

t'cOfittlS^^tcOS^^m;:. LiBF4, LiPFe. 
LiC104. LiAsFe. LiCFsSOs. LijSiFs^ 

}i<rmmm.^^^\^fzwmm\^hitx\^h. 
[0004] -*-e. wmrnmmt^ siSLrmffico 


(3) !t$M2000-348765 

.4 

[000 5] X^ii^Ltsiifh. MIB=3rt'«©JSS1t^5r 
1,2- yf-l^y-;)!?-*'^^- h ^fflV^S ^1 . ^mm^^ 

[0006] ^(ot:ih. msm&izim^ti&mmmmcr) 

a)mt^mKfSi9iftim>^t^^j:^tix\^^. ^(^i,zm 
7t^m^m>mnzmx.xi¥7mm<^i&mn&^im'r 

[0007] 

30 ^. 

[0008] 

[iR!S^»g^-rS^v:»co^S] *^{4. iKO-f Vi^T 

( 1 ) —toe [la] ^;t{± [lb] X-m^iX-h^ V 
Sit 2r#ai:-rS^N*WB?g. 



CI a] [ibj 


[ 1 a ] ilfc{± [ 1 b ] 4". Ri~R3«±, HK^izm 

-x'h-oxiym^':>x\'^xi>x<^ mm.i'-^iocDT 

50 1-2 OCO^WSmX'h^. tfz. [la]t[lb]« 


(4) 

5 

( 2 ) HUfeHKa^ [ 1 a ] [ 1 b ] X-m^tl^it 

( 3 ) BOlfl-IRs^ [ 1 a ] ^ TtJi [ 1 b ] X'm^tlh^t 
^0S2r^^T^>J:v^^Stl-l OiO^^bK^^TS)^ 

( 4 ) HfllBHKie [la] '^tlii [lb] T'^^na-ft 10 

lite ] 

r 0 

mtR*. Rmm^zm—Th-yXhm^->z\>^xi> 20 

J: < . XJi^lS 1 ~ eco^-fblcSS-CS) 0 , R 
6(±-OR7XJi 
[^71 


<. m^^y. xjiM^Sci~6<7)*'fM<«»^ 
^ [ 2 ] Tmh^tiimcommmt i - 2 o t&s . ) 30 

( 5) BO^HKs* [2] KfcV^TR^. RsjiVHcf?— T 
^ tzHm^m 1 ~ 6 COMfl:**ST' A D . n *J 0 ~ 6 CD 

mT-*)S ) ^ fc ^«fgs:fc-ri.ffl«3R4 smcommm, 

( 6 ) BOlBHR^ [la] iJt« [lb] T'^^ixS 

x^;^^v^-r^t*»-e$)i.^: ii^iRrSSt •ri.B^JH i le 

( 7 ) BUffiHK^ [la] ttiii [lb] T-*$itSfl: 
^tctJV^T. Ri-R3<!0i!'-^<ttcl'>*>;&;l'd^^i^ 

;<f;W-tr^i^;^^;l^a. ;<p;l'df^i^xf-;i^S, j( h 

ft. ^ h^^^-^/Pd-C-yPxf-yl^, Xh^f-i^j^/l-d-;— 

x^;i.»covi-m*>T'*>^-r fc^^st ■r-&if«)a i m 

( 8 ) «mmyi(.mni}K mm--mi c i a j i/^j± 50 


^M2000-348765 
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[lb] T3g$nS^ y i/Tif;Pi§?^(4£t , HR^ 
[ 3 a ] iitJi [ 3 b ] t:'^$*il.iS*Mxx^/l-<7) 

* fc ^mLti-i>m$m 1 -7iEiE<o^i:*mM 

C3a] [3b] 

(iC [ 3 a ] iJtJJ [ 3 b ] 4>, R'-R7{±, K^Hzm 

W\—(><r>r)V^)V&X'hh. ) 
(9) Hiiia-*^ [3a] t.tz\i i3h^x'm.^ixhm 

4J^xxf;l^*J. xf-^y;<?-;Jf:4^-h, rTatU-y 

(10 ) ME«*t^XXx;W*>\ i^'^^;!^;??-.-!?:^- 
e/xf-;l^;{r-,i-::f-b. ^/::{i;><^y^x^;^;^^-*' 

(11) ffEHR^ [la] [lb] X'm.^tli> 

w*a 1 ~ 1 owmn^wm. 

(1 2 ) #7k^4i«miE-«^ [2a] ±tz\i\.2 

b ] *i.5is*^iexxT/i^co 0 *>'y^j: < i: 1 1 a 

ta^^XXT^yL-cOMMit^An 5:85-55:4 
5'CJ)i.ifc«:!HfSfc-rSl«^8~l lld©«0^f*« 

( 1 3.) «»«A>'U^»>i.JS-C'*>&^:fc5r!RfgS!t^Sa 
1 - 1 1 2 . 

(14) m^m 1 - 1 3 »-m*H3iem«og^*miB« 

(15) nW^^h LT^'J^n^A, 'J^'^A^^f 

- 1 4 tm<r>\ffixb-(r)4m'mw.b i^ttz k {:mL 

(16) msiu^^yM.^ ^ycnv-T ■ mv~Timm 
^j:m^mK xmrnm-m^Lfz ( o o 2 ) mizm-r 


(5) 

7 

SmafiSSi (d002) O. 340nmiaT-CJ> 
[0009] 

xmmzmmth. ^^mizw,^4¥?iimimii. 
i-?Tteo. ^^\.z':>\^xmm-h. 

[ 0 0 1 0 ] Vi^Tjf^Hn^f* 10 
LTtiHIE^ [la] Sitii [lb] X'^^iih^^ 


[^b9] 



[ 1 a] [ 1 b] cfi. Ri-R3(i, SV^tCf^ 

-T'J>oTtS^-5-CV^Tt<J:<. ^Sl~10OT 

1~ 2 0 c7)^f^S-e*)S. t.tz. [la]fc[lb] 

-ft^ [1 a] fc^b.^ [1 b] \i^M'Stimm\.oh 
mmx'h 0 . tf tt^?«e*frT'{ijis [ i a ] (omx- 

ffttt. [la] ^mcfh t^^tC [lb] t^tt^b 30 
-th. *|gB{jT-«i, [la] fcSV^ti [lb] a)}£-hh 

[0011] a*ai-i ocot;w^;pS, ry-.'i' 

/iitdnfflS^^^^-^-S^lgt 1-2 OcO^Si: 

xh^i^;!^;P-;K::^/Px^;l^, ^ h^5^;i{?;l/;f^-/l'jr^ 
i^xf-;!^^ xh:?fi^;5?^l^'-K-^l':*^i^xf-;l'S. l-T 

— 3-^7^-71^, 2-><f-;P-2-To'^— 1- 

f-:iyl,a. '^yf-zpa, l-^^f-zpyf-yPS, 2-;<-^;py 50 


:^^2000-348765 
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im^:<i-fi^x'wmifzy o-.p-.m-eg 

i^mxmmttzy x.-)m. o-.p-.m-fiB^xhdf^- 
,vm^ y-;i^, -ri^/i^og^sisci-i ocnmmt. 

[0012] msm<7)m9m^mm^(r>^.t-(,. ri 

3fiy5Jl^t;v^T»i, Ri -R3 cOi!'-^< 1 1, l-^AWW 

[ 2 ] T^i?$ixs toT'j)^ t . mm&^<m 

mtimizS.tii>cr,X\ t<izMt L\,^. 

-Mm' 

({BLR<, R^tmmzm-x't>'yxLm^r>x\.^xi> 

G(i-OR7Xli 
[^tlU 


( R7'-R9J±5v^l;:|n|--Cfc->T tM^roTV^T t J; 

<. m^^y. xfiKsai-ecoM-ftTk^s^ 

■rj>0, nJiO-l 0(OSBfCJ)S. fflLHR 
oft [ 2 ] T'^^ixSScTjMSftJi 1-2 0 X'h& . ) 
[0013] mlB-HK^ [la] ifzli [lb] T'^$ 

y v-r b y ^/I'lK^v-xf-yp, >f y >'r ^/i^ h 

U;< h^>';<r;l'jif=^i^x^;l/. >f yj^Tjf/WB^h Uxh 
^ ;l^;K^>'Xf-;P. ^y>-r^/WRh'J;^ b^S^Xf 
;p.tc^i^:t^i^xf-;i'. >f y i^T7;PKh 'jxhdf i^;<f 

/Ulf^i^^r^i'Xf-;!^. >f y i'T^/Pigh y T^' 'J/l-^t 

dfi^xf-zp, ■<yi^TJf;^e^'J>:5':?U;^J^-^i'Xf- 
;k -^yi^rif;i'^fyb'-;K ^yi^r^yPShUT 

y;K ^yi^T5?;HEM;^:5"J;K ^yv'T^/l^ 
i-fUzy . ■Yy>'T3?;l'g!i^'^^ 

;K*;P*'^>'yl'Xf-;p) , ^y >;rif;l'Kx^;i'i^' 
(^/I'jK^i^/l-x^;!^) , yj^T^;H!i''xf-;K;<f 
/UdC^i^/Px-f-;!/) , ^y^-r^/P^ntfyPi^' (;<^;^ 
.■K^i^;^xf■;^) , ^yi^T3f/H!>''Tab-;KX?;l',-K 


9 

. yi^Tif;m>^' (X^yU'-K^i^xf-yp) (xh^ 

>';5f;Ud-'— ;kxf-;P) . -fyi^TJf/l^K (^yPd^^i^x 
(xhdfi^;ifyU1f-;L-Xf-/P) . -^yv-Tj?;!^ 
K { h U^f-yl'i^l»Odri^;<f;l'^-/l'Xf-;W) ^i;. 
[00 141 dcOio^TBUffiHIK^ [1 a] iJtJiCl 

[0015]|f * «E 

^wn^z^hi^ymsmxM^ ms^-fkA [ i a] 
{± [ 1 b] -cm.^tth4 vz^T?i)Vfmmwi:%^^h 

[0016] :*:||BflT'{i«fcI. JJg^ V i^T^tm^ 
WtTU-m^ [3a] [3b] 

Mgxxxypwd ^iJ--^< t i> 1 miii~if/tfz\m^ 
[0017] mAx-% hWymmt ltw. ts»cs^^ 

HRst; [ 3 a ] [ 3 b ] T'^$ir^S«^Kxx 
[fl:i2l 

C3a] [3b] 

(iC [3a] *3t{i [3b] R4-R7tt, SVHr|5| 

Wi\ — eff)T)V^)VmX'hh. ) 

:i<r><^X'T}\^^fi'mt LT<i. ^ia:i~3<:0T;i-#;p 
mimtL<. MtmUi. ^^JlX. x^;PS. n-r 

a\;)i'mim^i-i>zti}^X'th, 


(6) !^^2 0 0 0-3 4 87 6 5 

1 0 

[ 0 0 1 8 ] HiriEHR;^ [ 3a] ttzii [3b] 
i^S^ittKSxxx;^^ofia|i:tTft^^£WWi. x^i^y 
;i5r-4^*-b. Taf 1 . 2 - 7'f- 

2,3 - ^f-V 1. 
2 -'^yf-V-y^-^^t—b, 2,3 -'^>'f-^>':*- 

ifm^*^'svvx^k>';^f-jtf^-btTafV>';<r 
10 ifz. zni^m^mk:r.Xy'Mi2m^±M^LX 

mnLxhxw 

[0019] mmm:i^xr-)ut Lxmmnzii. 

yrnhr;l';<?-,-K:^^-h. x^/l^TotyPX^-iK^— 
.-K^-h. ;<f-;l'Xf-/P;&-;lf:^^-h. i;=Xf-;P;e?-.1f 

20 [0020] ^f7t<^<7)3@KMBExX7";P t UttK^x 
Xx;l-C7)ffl^f: LTfti^sfltKc^i, xf-V.y;)&-;lf^^- 

^/PX^/P;*?-*'^- h . X^l^ y;i&-;K:^^- b h vX 

h . ratr^y?5f-;K:t— b t ^ f-;Pxf-;l^ 

f , X^U- y;^^ h t To y ^--If:*. 

- h fc i^'^ h . xf-wy;!5f->K:^- h t 
7"otL'y;*-;K*- h t ;<f-/Px^;P;<?-;if^- h . 
30 x^lxy;<^-;K:f-htrah-^y>5?-;Jf:f-bi:>''x 

h ;><■?- /l^x^yl'Xf-'-K^- h , xf-l^y;*- 
i/'^f-zP*-.-!?^— hk;^^;l^xf-;l^;{?-;K^^-h. X 
I.. 

[0021] :Lcr>x o^£mimm:^x^)v^)^v^1m> 

vl<7)ir^*r)«?ftc03te!ft«56*. aiiU. mi-M. ^<<zi5 

wti^m^hztiyx'^h. 

[0 02 2] mIE-IR^ [1 a] ±tz\i [lb] T^? 
{iiuiB-« [la] ±fz\i [lb] -CS^ii 

ys^Tif/i/Si^ftct. m-tee [2a] 4f^(± 

50 [2b] -C^SftSS^e^xxryKT) d ^^i'^^< 1 1> 


1 1 

tTO. 0 0 1ffi*%JjLh. #iL<«0. 01fflfi:% 
[0 0 2 3] ^iSOi^^^^m-CHUieHK^Lla] 

[lb] T^^fis-^ vi-T^)vimmm-^ti 

[0 0 24] tfz. ^^^mm^^z. Hir^H8fcce[3a] 
< h t> isfcg(«^x>?:T'7Pt i:mmi,z^tsm^<7)m 

^Wl^ii. SMitr^LT. Buie-HK^ [2a] ifzli 
[2b] T'^§fl^3gtm!exXT'/^c7) 3 ^>^i'-^< t i> 
1 a : iHmKxXx/^3&^. 0: 10 0 — 100: 0. 
4TiL<ti5 : 9 5-80 : 20. $^>(C«FiL<ai 
0 : 9 0—7 0 : 3 0. mzntLKiil 5 : 8 5-5 
5:45T'S>^. ZL</>lo^imiZ^hZt{zX->X. 

tt^T^h^. mmcoyamwtizmh^mtmcoBm 

[0025] LJt^-oT. ^^miz^t>^Mt LV>#7K 

mmii. BuSHKse [ i a] ttzu [ i b ] r^^tt^ 

>f Vi/Tifyl.ffi^^itt . HuiBHSlst [ 3a] tfzlt 
[3b] -C^^fLS^^ttrnxxxyPiO 3 ^^^^< t h 

fK<mm$tix\^^^mm^^^izu^hh^^±'MMm\\ 

[0026] *^0BtC«-&#7K®K?ST'ti. y xTif 
i:LT±ie^lgxAx/Hc^;c. S>^V^(ilifaKKxx 

71^. BS^;^^;l^. ^K^f'/P^ifcoM^^xj^^T^/l' : »J 
V-Kh U^f^yl^^t'^O'J >SxXr;^ ; 1,2- i/'^ h^ri^ 
x5^y, l,2-£/xh^r^x5^y. i^'xf'/ux— x^P, 

-7^/l/^i:c7)M«x-7^;P; 1,4-S^':t^1f>^. 13->-':t 

3-;<f-;l-l,3->^'^^ry^v. 2-^^;l-l,3-S/' 
:t^y^>'^:t'03^x-xyl'; >^V^;P*;PAr5 K 
^t'^7)T5 K ; ^f-^P N,N - 'J^^)\^:^-^<;<-h^ 


(7) ^^2000-348765 

1 2 

; N - y^^JVit^^V) 'J /y^j:}i<^W^ 

r ; 4,4-S^';^f'yl^5-;^^l/yxf-lxy>>-4^^.->. 4 
-^f';l-4-xf-;l-5-^f'l/ >^xf-uy;{^-.if:t.- F . 4 
-^f-;l-4-rntfyU- 5-^^l^VX^lx'y;<>-;K^- 
h . 4-^ yxf-l/ y ;&-.'K:t^— 
F. 4,4->-'Xf-;l^5-^ f-l/ .if 4 
10 -xf-;l^4-Tutr7l^5-^f^pyx^l/y;^r-4f:^^- 

4-xf-;l^4-yf-;I^5-^f-l^yxf-lxy;<?-if:^— 
4,4->^TDb''yl^5-;>«f'Vyx^l^y;^-4^:f^- 
h . 4-To b;^-4-y^;P-5-;^ ^ 1/ yxf - 1/ y X? —^^^ 
— V. 4.4-yV^yl^5-^^l/yx^l/y^-.tC;t^- 
4,4-i^^^;W5-x^»;xyx^i/y;<?-.tv:^- 
4-^f';l^4-x^;1^5-x^yxyxf-l^y;«— 
-h. 4-;^f-yP-4-Tntf;l^ ^-xf-Uryxf-l^y;*? 

h . 4-^ f-;P-4-y'^;i-5-xf' y ^yx.^\y y 
A-iH^^- h . 4.4->-'x^;L-5-xf - u ^yx.^\y yti 

20 — h . 4-xf-;l-4-To b;I^5-xf - y ^y:i^^ V 
yi]-^-^-- V . 4-xf';l-4-7'f-;l-5-xf - U xyx^ 

wfi—if-^—y^ 4.4->^'rntr;p-5-xf^»jxyx^ 
i/y*-i<:f-b. 4-rutr;p-4-r^;i-5-xf:»jTy 

xf-l/y:<?-4f:t^-h. 4.4-y'yf^/U-5-x^Uxyj: 
f-lxy;<>-.if:f-h. 4-;^^7P-4-b'-;^-5-j^f'l^yx 
^U'y;&-.t:4'-h. \-^&)V-\-T^))V^y^^\^y:t, 
f-l^y;«r-7K:t--h. 4-^^;W-4-;^ h^v-j^^/l^-S-^ 
^l/yx^|/y^-iC^.-b, 4-;<f-;l^4-r^U;l/:t 
^y;<^yU'-5~;<f-l-yxf-l^y;&— 4-^^ 

30 ;^-4-ry7^:t^y;<f-;i^5-^f-uyxf'i/y;«?-if:^ 

-h^t'O^^^e^xXx^P ; 4-br:7^xf-l^y>>-.if 
4,4-y'b'-;WX^l/y;)0-i-C:t^"h. 4,5-y'b' 

-;^x^l/ y *-i~C:f - b ^ i: c7) b^/px^ V yij-if^ 
; 4-b'-;P~4-;^f^yPx^l-y7!>-.-K^— 
4-b'-;^-5-^f';^Xf-l/y;<?— if:f— 4-b'^ 
71-4, 5->^'^f-7Px^l^y>>— if:^^— h . 4-b'— 71^-5,5- 

f-ypxf^l/ y;^>-;K^- h ^ 4-b'-;I^4, 5, 5- b »J 
^ f-;wx^l/ y^-if:^.- b^Srfc' i7)T;P^r;P^b'-;P 
x^l/y;^r-i-::t.-M^«c ; 4-7 U ^ ^;kx 
40 ^Vyfj—if-^—V^ 4,5->-'r»J;k:t^i^^^;^Xf-lx 
y *-:t^^- h^:h'c7)T »J ^ y;^ ^/PX^l/y;^- 
; 4-;^f';l^4-r*J;^:t^y;<^7^xf- 

]/y;<?-?K:^-h. 4-^f-7i^^ry/^:t^y;^f-/^x 

f-;UX^l/y;j&-;K:t^-Mg^f*: ; 4-T^ »JyP:t^y^ 

^;l'X^l/y;&-.-K:t^-h. 4.5~T^U;^^^y^^;^ 
:5u^vyij-if.^^-Vt^}iay79 U/^;t^ry^f^yPx^ 

i/y*-.if^-hi^i<c : 4-^f';i^4-T^ ^ym^i^ 

:^^}V:iyh\^yfj—if-%-V^ A-:<^)U-5-r^U)l:^ 

50 ^y^f-/^xf-i/y;{?-.if:f-h^i:cor;P^/^^r 


1 3 

Z.ti^X-^h. HO (CHzCHzO) aH. HO (CHa 

CH (CHa) O} b H. CHsO (CH2CH2O) 

c CH3O <CH2CH (CH3) 0} d H. CH3O 

(CH2CH2O) e CH3, CH3O (CH2CH (C 
H3) 0> f CH3. CgHisPhO (CH2CH2O) g 

{CH (CHs) 0> h CHs (Ph{i7j;-;P») . C 
H3O {CH2CH (CH3) 0> iCO {O (CHs) C 
HCH2> jOCH3 (fiiBOiSittJ. a— f (±5 — 2 5 0 
com. g'-j»±2-2 4 9<50m. 5gg + hg25 
0, 5gi+jS250T'*)-5.. ) *»Bfltl3tt-6#* 

[0027]# * « » ?K 

X'^h. 

lQ0 28^mm'^<r)mmtLXM^ LIPFe. Li 
BF4, LiC104, LiAsFe, Li2SiF6, LiC4F 
9SO3. LiCsFnSOs^t'WJf-^Afe&^W^jix 

C:t**T'#l.. LiOS02R8. LiN ( SO2R9) (S 
02Ri«) . LiC (SO2R11 ) (SO2R12) (SO2 
R'3) . LiN (S020R'«) (S020R15) (JlJl 

x\ R8— Ri5{i. mAzn-'X'h'>x%,m^j:'>x\i^x 
i> i < . 1 ~6 ff)j'i-y)v^xir)V^)vmx'h 
h) . ^tit^m^^j^Wiimkxmii.xhx<. ^ 

1 2aJaJi^S^ LTffiffl LT t J; 

[00 29] Z.ix(^<r>0*>. ^St, LiPFs, LiB 
F4, LiOS02R*. LiN (SOzRM (SO 
2RH') . LiC ( SO2R" ) (SO2R12) (SO2R 
13), LiN (S020R>«) (SO2OR15) *iSf^t 

[0 0 3 0] iOj:3^«^«t±. iiS, 0. 1-3^ 

m&x'^mwm'¥iz^ttix\,^h z t amt u\ 
[0031] ^^mizm^mAcwma. ±M-wt^ 

[ 1 a ] ^ ;tJ± [ 1 b ] X'm^tl6 A V i^Tj? 


(8) !^^2000-348765 

1 4 

[0032] miOi 3 ^r*l6BJit«S#*tDS?ft{±. 

h\iit-nx'^£<. -dLwrnffy^^T^mmt Lxi^m^^ 
[0033]- »: m ift 

mnnnh w&h ff)mz-^f^]y~9imni^tix\^h . 
10 [0034] nmim^-t^mkmmt lx\±. 

im:i^v^y(r>\^^i:m\^h:ibi}^X'^h. ztii^co 
~7rA Yxh'>x\>iff-m.^x'h-iX%yX<. ms. 

[0035] m^^Sfc LT, ^tXSaB^fTiffl^L 
7t (002) BB<7)aSPi (d00 2) *>'0. 340nm 
OTC0^«^*W^ L<,^S*^1. 7 0g/cm3 

[0036] jEfli^fllj£-r&IEe^g!B»®J: LT{±, M o 
S2, TiS2, Mn02. V2Ob^fc'C0g^^Kfl:ai 
30 !t(±^^JRBS^t.!|*). LiCo02, LiMnOj, LiMn2 
O4, LiNi02, L i N ixCo(i-x)02^:i:tOU^'> 

Afc^^^JBt*>^.^-&s^«. ;Kyr-»jy. 
!;^:t7x>', .-K'jto-/K --KyT-fe^uv. .-K'jr 
Hry, i?y^)Vii~TV'f-rvrv~)V/i^^^)r-^) ym^ 

T't>, mzu^^/^^bm^mbij^i^^hm^imti^ 

#*LV\ Mffi*i>J^'>A^Si/^*±yf->A^fi> 

^ti. lEffitLT. U^-^AtS^JHO^^^bftt 

[0037] -b>'tlx-^{±mttfiOJiT'i>'>T. asm 
^fLtt^y-e-^^/PAj&iiffjgtcfiMi&^tS, #tc. ^ 
fLtt^U>t yy ;i^Aj&i#i t< , MfWia±# 

yl-A, ifc«±^fLtt«dt'Jxf-^y7-fyt'At^yTo 
trw >- 1 (0 ^1 7 -f ; I' A 5r & c: t *«T' # I. , 
[0038] ^co i d ^#*^?n»:©fi{±, nm 
=i^ym. nm. icr>msM<r>}mizm&-t:s>zb 

50 aW(iJi5l:T^lf^5rjrr^i:*^TS.S.. »: 


(9) 

1 5 

[ 0 0 3 9 ] pimm.4^A(mfmzJs:Mm(^^ 
i-Tizimmms Ltz^mTmMiBizim^ixx v ^ 

[ 0 0 4 0 ] i yt! . *?gBHtc«&^^7k«»au:»:«?fe lo 
#1., 3^ yM«?l!l-C'»i. FJSUemffi. -b/\-V-:5'. R 

titiimx-a ^ >mMM^izim^tix\^^h , 

[0041] 

x^^BMmtmizmmt^ti^. ^mm^tii^mmm 

izm^^iihhcDX'ii^W 
[0042] 

-h (PC) bi^x.i-}U:^~7}r:^^~h (dec) tSr. 

PC : DEC = 5 5 : 4 5 (fifiJt) (^m^X'm.^Lfz 

:icou^mm9 9mmmzMtx. ^v->T^)m 

i§SPf*c^*a (^)8fi) (PCtD 

S:) {;:^*LT (20/99) ttS%[*5;0. 2®M%)t 
i d#*«g«^iaSL^, »:tc«»®T'#>&L i P 

F^^i^^mzmmh.mmnmwpi. o^^i^/u 

■y J; 5 i,z4\^^nmWiWMkLfz. 30 

[0043] <mffi«ofm>>yK;{/'x ( m mmA 

V-f ^' O t'-X ( ffip°n^ :lVICMB6-28. d 
002=0. 33 7nm, ^J^2. 17g/cm3)(7) 

'Jt> (pvDF) 1 ommmttiU^L^ mm- 
2 0/imc7>i^«^?sscoagmmtMfljL, siai^-^ 

5jLimT-J)-3}t. $^>t. 5mm 40 

[0044] <IEffiC0t^>*Jii^5;<?/l^ (*^) SCOL 


!^ffl2 0 0 0-3 4 87 6 5 
1 6 

i C0O2 (Sfi^ : HLC-2 1. ¥i^@8/zm) 

{tsi^giasaifc, mm^tLxc^^^yyr^ hem. 

MMt. tetfSiJtLTcTJ^'J^ y-fbb'-'JT^ (PVD 
F) 3Sfig|5t^^^LTjEffi^SiJ^iHS!L. N-^^ 

^4t;t<. Sgm<7)Effi^l<7)JP${±4 0xtmT'J)o>^c. 

< ^ i: (cJ: -?TiES«ffifc L;t. 
[0045] <m^ff)jm>:^cr>XdizLXnf>tlfzPl 

mknmtiix/pim^m. § 4. ? 2 5 m . 

1 9mm«^^?lttJKyTat:i/y7^yl'A*^f>-C§:^ 
-k/W-^^SrlBEL-/;. >?.x>'W;^S?i02 0 3 2-^^X 

asL^f*. ■^^^u-is'izmmTiiWmir^Lt:. 
^<7M. mm^f^izxr-yi^xmc^w. (Jfs 2. 4 m 

mSl 5. 4mm) f> To f V 

zcm^i mm^m.mm^^x^ . eg 2 0 mm . 

K$3. 2mmC7).-Jf^yS^^*«j»?r:iJi«?fi*i#^>n 
tz, 

[0046] <ymX^m(om^>z<r)Xd(,zLxn^ 

tifzz.d:Mm.(^^mm.mmi:m^t,zx^d:c^ijmx'm^ l 
fz. ^n. ^^m&mTii. nmizL i ^^>*jk-t$ 

Lfz. 4. IV. lmA£mB£^£E^m*a 

r4Ti<\ *mms[*»'5 oxtAuirt^roiit^^mTt 

L/Co iJcUJi, ImAiO^grCfflV mEE*^2. TV 

AttrnMrnti-i^. <!f:3^izx<oymm^^iimu 
^comskimiz^tfz. 

h/g) > X 1 0 0 
[0047] 

iz Lxmm<^mimimimmLfz, *s*^« 1 iz^t 

fz. 

[0048] 
[^1] 


(10) 


1 7 


1^^2 0 00-34 87 6 5 
1 8 





(%) 

PC+DEC* 




99 


71, 4 



TOO 

0 

ea. 9 


* PC: DEC=55:45<S>lt> 

[0049] (2)mh.m^com^ *fz 
<ns<7)fm>^mmi ( +s§ii£iS!L f - 1 s a ) s lo 
7mm^tmm](r):^u y -yiti^-ofy ( p vd f ) 
1 SMMSIiiM^L. ^J<ON-^f-;^^^D'J^/y>'t: 

fi<i2 Oing/<i> 1 4min-CS>-?3t, 

4iiBi0^jaiSmffil 4. Iffgl 6mmJp3 0. 20 
3inmC7)ifeRl»-?-»>A?Bl 3, fcil^ffS 2 S/^m, K 
S 1 9 mmiOia^TlttJK'J Tnf >-7 ^ )VJ=.tphX'^ 
;t-fe>'tU'-^'l 5Sr. XT>l'X»<02 0 3 2-9--fX(0 
ttil!>l&16rt(C. ^'J^-^AfSl 3, ^>'^•^-5'-l 
5. ^^Jirti«ffil4«Jl^-C««Lf^, ^cm. 
I— tffliE^f*mfff?g 0. 05ml^jiAL.X7"y 
7 (J?$ 1 . 2mm. US 15. 5mm, 
fcJ;y^V\';t.2 0^lKttLfc. mt, 4^'J7-Pt"lxy» 
<r>^7.^-/ \- 1 S^^LT. 9^3!)^L«)i.C: 
fctCiO, ■Wftrtcom^Srfiil^L. jttg2 0mm. ^ 30 
$3. 2mmi7)a^>^Li-5^J|jB«?ft^f^L * 


>^^iisasffi±-cco«wffltiom^^(SMJi. bit 

A ymX. i -3^^^^^ 1 m A£«S[0 V£ 

ms<r^m:'k\mmm,^'<^^^. mi i mAsm 

1. 2V^mHE«^frT'^B*ia«0^?:tf^o 
i'i^MV^T. 2mAS«clOV^mflE<7^frT-^5Sria 
£Ojfc«$rtfV\ <J:{;2mAS«g£, 1. 2VSmffcO^ 

2-9--<^';l'«0JS«- ^tlSrtf^roJt. 2mA^ 
HSO . 0 1 V^mEcD^-C^ 1 O^r^iOiStmi^fi^ 
-ecOf^, ^<7)m?fi5^6 0t:t#SL. O. 2mA 
^m^. 0. 0 1vsmE<7)^T'^2 5^fa!iSc€^-:> 

ma. eo'cx-tmrntthmm^i^^wnz^i.. 15m 
mxtTinm-mz^s-yXKh. ^co-^mMif 

mvxm. 2 5i^B{cs3s$iDtmssfi^ ^mtim. 

Lf^Mmm<7)mMX'mm^ lx h t>h tfz , 
im2] 







EC : DMC : ^7*/73l*r 


EO*- 
DMC 


39.9 :$93 

0. 2e 


EO 
DMC 


40 :60 :0 

0. 27 


3)ieis«#is» 

<^f*mi5¥?S£0iSM>Xf-^>';<?-;if^-K ( EC ) fc 
i/.Xf-;l^;<f-;K^-h (DMC) fc^. EC : DMC = 
40:60 (Sajt) , tfzii^ :Ji^l^yi!i~i^:^-h 
(EC) fc;^^;^xf-;^;^-df;^.-^ (MEC) tS:, -^SSSO 


•)KEC : MEC = 4 0 : 6 0 (SMlt) iOgij^t^^L^ 

^mmLmm^Lfz. mzmmmrSi^i^i pf 
b^r^^Tmrnizmmv. mmsmiin . ot;u/yy 

<:tffi^o#»>^Jird^ (•fSHiSSLF- 1 8A) 8 
7M3lii:te«^£7)--KU 7 y-fbt'^i'JTy ( P VD F ) 


1 9 


M.ii2 Omg/* 1 4mmX'hr>fz. 
<LiCo02€@'Oftt2>LiCo02 (*^FMC 
x-t-v-v-;^xAX (1*) g HLC-2 1 ) 9 0mM 

L. mm7)N-Mi-fU\::x3>J ]^ylZim^it. L i Co 

V 20 ay cor )vmi,zm^. m^^^t^ 

mmML^ Clil^Ol 3min(Zo-^l&#, LiCoO 
iW&i:imtfz. ic0LiCoO2^^pjC0JP${i9 0$ 
:?'ny. Jlfil±3 5mg/4) 1 3nimT-J)o;t, 

KSl 4iiB«05^jaiftmflil 3. SSI 3mmiOL i C 

X7^>'W-XM(7)2 0 3 2-r>f Xco^^teffil 6rtt, 
^JIIB«ffil3-byNV-^'-l 5, LiCo02me 

«»?S0. 0 3m 1 SrSEAL. T;l'5-'>A^C7)«1 7 
2 mm. its 16 mm, t>J:y^A:^2 0 SriR 


(11) !^2000-348765 

2 0 

rtiOM^Srffi^L. i:S2 0mm. a§3. 2mmC7) 

2vgm<?)^'c, 4. 2v^mE<oBt<oma[«*»' 

3. OV^Sffi«*f^T\ 3. OV^BEiO^S^tt 
*>'0. 0 5mA{C^&iT-KmL3t. ^cO«?fiS- 
10 lmA^g£3. 8 5V^«E<0^T\ 3. 8 5V^ 

w±(m<r>m^'mpo . o 5 m a t^^s iT^L:^^, 
mi\ mm-^'&msmMm.mo . 0 5 mAt t 

4. 2V— 3. OV(/)y£S!Mi:-mn^^^tS(MMA 

<iBI^*>l':lTtO^ (S3) fc, HSfiCTtffifflL^cm 
[S3] 







(3Ktt HEC) 


EC+DMC 


39.S85 : 59.985 : Oj03 

50 


EC^EC 


39.95 :59^5 : 0.1 

36 


EC^MEC 


30.0 :5&^ 

3B 


EC-^MEC 


39.9 : 59^ : 0^ 

37 


EC+MEC 

>'7*Pt*/i^ 

39.9 : 59.9 : 0^ 

37 

mmms 

EC+MEC 


39 9 : 59.9 : 0.^ 

35 


EC+MEC 


39.9 : 59^ : 0.2 

3G 


EC-i^DMC 

/jrL 

40 :60 

39 


EOMMEC 


40 :60 

34 


[0050] 


[0051 ] 

[01 ] :^wm^\-^mmzMwy-mmi:iv^-f 
mm^X'hh. 


mmmzmixx\.^^. ^-ox. ^cr^^ymmm. ys«5o [02] :^^mmmmx'm\^h=i^ymmm<7)WBm 


(12) #^2000-348765 
21 22 



8... 



9... 



10- 


2. 14---iEffi 

1 1 • 



12- 



17- 


5. 1 6-"«?m 

18- 



1 9- 



20- 



[01] [H2] 



:7 0>'h^— >-'£7)^^ 

F:$^— 5H003 mi AA04 BB02 BB04 BB06 
BD02 

51014 AA06 EE08 EEIO HH06 
5H029 AJ02 AJ05 AK02 AK03 AK05 
AL02 AL07 AL08 AM02 AM03 
AM07 HJ02 HJ04 


